Abstract: This longitudinal study analyzed the direction of the association between sports participation and problem behavior. Participants were a nationally representative sample of 1,692 adolescents (ages 11-19). Results showed that, beyond baseline measures of problem behaviors, time in sports (Wave I) was negatively associated with internalizing behaviors (Wave II). However, there was not a significant relation between time in sports and externalizing behavior. In addition to analyzing the relation between previous time in sports and subsequent problem behaviors, previous problem behaviors were used to predict subsequent time spent in sport. Results showed that previous internalizing behavior (Wave I) was negatively associated with time in sports (Wave II), but only for females. Externalizing behavior was not related to subsequent time spent in sport.
Introduction
Participation in a variety of organized out-of-school activity contexts is a common occurrence for many young people (Larson, Hansen, & Moneta, 2006; Mahoney, Larson, Eccles, 2005) . While the choice of activities may vary among youth, evidence suggests that the greatest frequency of participation occurs in organized sports (Feldman, & Matjasko, 2007; Larson, et al., 2006) . In many cases, sports are often touted as contexts to promote positive developmental outcomes in youth (Danish, Forneris, & Wallace, 2005; Fraser-Thomas, Cote, & Deakin, 2005; Hedstrom, & Gould, 2004; Larson, 2000; Perks, 2007; Rosewater, 2009) . However, there is also evidence that suggests athletic participation can be associated with negative behaviors (Eccles, & Barber, 1999; Endressen, & Olweus, 2005; Klein, & Sorenson, 2002; Young, 2002) . As the literature contains mixed findings about the direction and magnitude of effects associated with sports participation, the question as to whether sport participation promotes or inhibits problem behaviors remains. This study helps describe the direction of association between youth sport, as defined by organized participation in sports leagues, and any associated problem behavior.
Within the literature, the assessment of problem behavior has been of particular interest in relation to sports participation (Endressen, & Olweus, 2005; Gardner, Roth, & Brooks-Gunn, 2009; Miller, Melnick, Barnes, Sabo, & Farrell, 2007; Rutten, et al., 2007; Smith, Smoll, & Christensen, 1996) . However, many of these studies utilize a cross-sectional design to assess the relation between sports participation and problem behavior for those youth already involved in sport (Endressen, & Olweus, 2005; Perk, 2007; Rutten, et al., 2007) . While these studies are useful for describing potential associations between participation and problem behaviors, they are limited in their ability to make any claims of cause and effect. The question of whether the youths' behavior is reflective of behavior they had prior to participation remains. To better understand the direction of association between sport participation and behavior, it is important to consider both effects of sports participation on participant behavior, while also considering the factors that influence youth participation.
Sports Participation and Problem Behavior
When studying sport participation and associated problem behaviors, there are two viewpoints one can take. One is to assess the associated effects of sport participation and behaviors that occur within the participant (i.e., depression, anxiety, sadness, etc.), which are called internalizing behaviors. The other perspective is to assess the relation between sport participation and behaviors the participant does toward others (i.e., aggression, arguing, disobediences, etc.), which are called externalizing behaviors.
As it relates to internalizing behaviors specifically, evidence suggests sport participation is associated with decreased depression (Dishman, et al.,2006; Gore, Farrell, & Gordon, 2001) , anxiety (Binsinger, Laure, & Ambard, 2006) , shyness (Findlay, & Coplan, 2008; McHale, Vinden, Bush, Richer, Shaw, & Smith, 2005) , and other internalizing behaviors (Donaldson, & Ronan, 2006) . However, Gore, et al. (2001) found sport involvement was only associated with decreased depressive symptoms in females, not males, which may suggest differential effects between genders.
As it relates to externalizing behaviors, results are mixed across studies. There is some evidence to suggest sports participation is associated with decreased delinquency (Hastad, Segrave, Pangrazi, & Petersen, 1984) while there is also evidence that suggests sport participation is associated with increased aggressive behaviors (Endressen, & Olweus, 2005) . Additionally, Donalson and Ronan (2006) suggest that sports participation is associated with lower externalizing behavior scores among adolescents, while results from a recent study (Gardner, et al., 2009) suggest male sport participation is associated with increased odds of nonviolent delinquent behavior when compared to non-athletic organized activity participants. In a crosssectional study of social adjustment and sport-involvement among adolescents, McHale and colleagues (2005) found sport-involved females were more aggressive than non-involved peers, whereas the opposite was true for males. Higher aggression ratings were associated with noninvolvement in sports, in males. Again, these results suggest that sports participation may have differential effects based on gender.
Fewer studies have assessed the relations between sport participation and internalizing and externalizing behaviors within the same study (Bohnert, & Garber, 2007) . In a longitudinal study of 198 adolescents, Bohnert and Garber (2007) found organized sports were marginally associated with lower levels of internalizing behavior. In the same study, however, greater involvement was associated with decreased externalizing behavior. Both results held when controlling for baseline measures of the behaviors. Additionally, results from this study showed increased baseline measures of both, internalizing and externalizing behavior were associated with decreased involvement in sports.
Factors Influencing Participation
Youth participate in organized sports for a variety of reasons. Typically, studies examining sport participation have utilized various theories of motivation to assess the youth's perception of his or her sport experiences. Through this work, a variety of intrinsic, or internal, motivators have been described. Some of the motivating factors that positively influence prolonged engagement in sport are related to the individual and include desires to have fun, to be with friends, and/or to demonstrate physical competence (Coakley, & White, 1992; Weiss, Smith, & Theeboom, 1996 /2007 Weiss, & Williams, 2004) . Furthermore, Fraser-Thomas and Cote (2009) suggest that meaningful relationships with adults, a sense of community, and opportunities to explore positive life experiences also influence prolonged engagement.
An additional individual factor considered to influence selection into sport is the participant's previous behaviors (Endressen, & Olweus, 2005; Marsh, & Kleitman, 2003; McHale, et al., 2005) . In a cross-sectional study of "power sports" (combative sports, wrestling, and weight lifting), Endressen and Olweus (2005) suggest that increased violent behavior and antisocial behavior by the athletes in these sports may reflect personality traits that predispose them towards participation. Additionally, McHale and colleagues (2005) suggest decreased problem behavior may be a pragmatic response by student athletes to remain eligible to play and not necessarily a reflection on the sport itself. Controlling for the participant's previous behaviors is needed to understand the influence of sport participation on future behaviors.
Other factors that influence sport participation are related to the environment in which the youth resides and include family characteristics (Azar, Naughton, & Joseph, 2009; Barnett, & Weber, 2008; Brustad, & Partridge, 2002; Quarmby, & Dagkas, 2010; Ullrich-French, & Smith, 2009) and socioeconomic and neighborhood level characteristics (Kamphius, et al., 2007) . Interviewing youth (ages 11-14 years old), Quarmby and Dagkas (2010) found family structure plays a vital role in predicting youth's dispositions toward physical activity and sport participation. In particular, youth from single parent families are less likely to be involved than youth from intact couple families. Additionally, Kamphius and colleagues (2007) found perceptions of neighborhood safety and family background (income and parental education) to significantly influence youth participation in organized sports. As Feldman and Matjasko (2005) state, "Extracurricular activities are not isolated from other developmental contexts; rather, they are embedded in schools and communities and influenced by families and peers" (p. 160). With the variety of selection factors influencing sport participation, it is important to control for them when assessing any associated relations between sport participation and behavior.
Methodological Design of Previous Research
Despite an accumulating body of research showing significant links between youth sport participation and problem behaviors, several important gaps in this literature limit what can be concluded about the directions of association. For example, many studies use a cross-sectional design (Donaldson, & Ronan, 2006; Endressen, & Olweus, 2005; Faulkner, et al., 2007; Hastad, et al., 1984; Harris, & Eccles, 2005; Perks, 2007; Rutten, et al., 2007) making it difficult to make any causal inferences between sport participation and associated problem behavior. Without controlling for previous problem behaviors, the extent to which sports participation predicts behavior is not entirely clear. The use of a longitudinal design is preferred as it offers the ability to control for previous problem behaviors (Bohnert, & Garber, 2007; Gardner, et al., 2009; Miller, et al., 2007) . Furthermore, problem behaviors have most commonly been assessed using brief checklists or self-report items, rather than well-validated measures of symptoms (e.g., Behavior Problem Index). Therefore, the present study examined the relation between sport participation and adolescent behavior by using sound measures and controlling for previous behavior.
In addition to overall design of the studies, the operationalization of sports participation varies across studies. For example, some studies dichotomize (i.e. "yes" or "no") sports participation (Gardner, et al., 2009; Harris, & Eccles, 2005; McHale, et al., 2005; Miller, et al., 2007) , while others use ordinal survey ranges (i.e. "never participate" to "every day") to assess participation (Darling, 2005; Linver, et al., 2009) . Still others (Mahoney, Harris, & Eccles, 2006) use time diaries to assess activity participation. The dosage of sport participation may account for some of the variability in associations between sports participation and problem behavior, so it is important to include it in any analysis to this regard. Furthermore, many studies of sports participation utilize smaller, more localized samples of convenience, with few studies utilizing a nationally representative sample. The present study expands on this literature by examining the relation of time spent in sport (dosage) and subsequent problem behaviors using a nationally representative sample.
Purpose of the Present Research
The purpose of this study was to provide a longitudinal analysis of the associations between sport participation and internalizing and externalizing behavior. It was hypothesized that increased time spent in sport will be associated with decreased internalizing problem behaviors but increased externalizing problem behaviors. To account for the selection effect into sport, a secondary purpose of our study was to analyze the ability to predict sport participation using behavior measures. It was hypothesized that prior internalizing behavior will be associated with decreased time spent in sport, while prior externalizing behavior will be associated with increased time spent in sport. Also, an additional purpose of this study was to describe any gender differences in the relation between sport and problem behavior, so it was hypothesized that time spent in sport will be associated with increased externalizing behavior in males, but not in females. Results for internalizing behavior will be consistent for males and females. It was also hypothesized that any decrease in time spent in sport due to prior internalizing behavior will be particularly salient in females.
Method Sample
The Panel Study of Income Dynamics (PSID) is a longitudinal survey of a representative sample of U.S. men, women, and children and the subsequent families they make up. Data were collected every year between 1968 and 1997, after which biennial data collection occurred. Between February 1996 and June 1998, the first wave of the PSID Child Development Supplement (Wave I) was initiated, which collected data on parents and their children from birth to age 12 (Hofferth, Davis-Kean, Davis, & Finkelstein, 1997) . The CDS was added to the PSID to offer a nationally representative sample of children and families to be used in research on the relation between parental and community resources on child development.
The initial sample of the CDS (Wave I) consisted of 2,394 families (3,563 children ages 0-12) representing 88% of all families from the 1997 PSID assessment. The second wave of CDS (Wave II) data was collected in 2002-03 and included 2,019 families (2,907 children and adolescents ages 5-18) whose families remained active in the PSID study. Overall, 91% of families who took part in Wave I (1997) continued to participate in Wave II (2002) (2003) . The reduction in sample size from Wave I to Wave II is the result of either attrition due to nonparticipation (N = 364 children) or because some families left the PSID study before 2001 or were not part of the PSID core sample in 1968 (N = 292 children).
Data for both waves of the CDS included time diaries and primary caregiver interviews. Two time diaries (one weekday and one weekend) were collected per child. Trained interviewers collected the child's time diaries and then created codes for the child's respective activities. The PSID has been used previously in sport-related research (Harris, & Eccles, 2005; Linver, et al., 2009 ).
Because many sports organizations require youth to be at least six years of age to participate, the current study focused on adolescents 11-19 years of age during Wave II (n = 1692, M = 14.85 years, SD = 2.24). Any younger, and the youth may not have been eligible to participate in sports at Wave I, which would limit the interpretation of the longitudinal design. However, data were used from both the Wave I and Wave II. Demographic characteristics of the participants included: age (Wave II), gender, and ethnicity. Data from all waves of the CDS were weighted to be representative of the national adolescent population and all analyses performed were computed using this sample weight. The sample was 49% males and 63% European American, 17% African American, 13% Hispanic, and 7% of other ethnic origin. As all analyses used in this study were based on a weighted sample, results are generalizable to the national population. All analyses were approved by the university institutional review board (IRB).
Measures
Time in Sports. Participation in organized sports was coded from time diaries in both Wave I and Wave II. Only time diary codes specific to "lessons," "practices," "matches," and "games," related to sports activities, were considered for analysis. Time diary measures were recoded from number of seconds the youth participated in a given sport activity to number of minutes per day. Time diary entries had to be greater than 15 minutes to be considered for analysis, and all time diary entries under 15 minutes were considered zero. To create a measure of time in sports, the total number of minutes spent in sport-related activity (based on CDS codes) was added together in both time diary 1 (weekday) and 2 (weekend). The total minutes from weekday and weekend entries were averaged to estimate mean number of minutes per day.
Behavior problems. The Behavior Problem Index (BPI) was developed by Peterson and Zill (1986) and is an adaptation of the Achenbach Behavior Problems Checklist (Achenbach, & Edelbrock, 1983) . It is a 28-item scale that measures externalizing and internalizing behavior problems. The externalizing behavior subscale of the BPI consists of 15-items (Chronbach's alpha = .86) and includes questions like: "breaks things on purpose or deliberately destroys (his/her) own or another's things," "does not seem to feel sorry after (he/she) misbehaves," and "has a very strong temper and loses it easily." The internalizing behavior subscale consists of 13-items (Chronbach's alpha = .81) and includes questions like: "cries too much," "is too dependent on others," and "is withdrawn, does not get involved with others." Parents were asked whether each behavior is often true, sometimes true, or not true of their child. A higher score on each of the subscales represents greater problem behavior.
Family characteristics. Family characteristics were obtained from PSID core data and included: family income (rescaled by $10,000), highest level of educational attainment of the family head (top-coded at 17 years), and whether the family had one or two parents living together. Family income was top-coded at $200,000 (Linver, et al., 2009) . Each increment of educational attainment of the family education represents an additional year of school.
Neighborhood characteristics.
To control for neighborhood influence on sport participation a neighborhood quality scale was developed (Mahoney, 2010) . The scale was created using survey responses from two questions on the parent survey of Wave II. The two questions were: "How safe is your neighborhood to walk around after dark?" (range 1-4, "4" = "extremely dangerous") and "How would you rate your neighborhood as a place to raise children?" (range of 1-5, "5" = "poor"). Both responses were standardized to a mean of zero and added together to create the neighborhood scale (Mahoney, 2010) , which had a Chronbach's alpha of .62, which is acceptable consistency for a 2-item scale.
Analytic Strategy
The analytical strategy involved four steps. First, a cross-lagged model was developed ( Figure  1 ) to describe whether sport participation predicted behavior indicators, (i.e., externalizing behaviors) or if behavior indicators predicted sport participation. Next, missing data were imputed using Stata's ICE program (Royston, 2004; UCLA) . A series of ten imputations were used to complete the total number of cases.
Figure 1 Conceptual diagram of longitudinal relations between sports participation and behavior
Following the imputations, behavior outcomes were examined using a series of Ordinary Least Squares (OLS) regressions. In the model, time spent in sport (Wave I) was used as the key independent variable predicting either internalizing or externalizing behavior scores (Wave II).
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Internalizing Behavior However, to control for the individual factors influencing selection into sports, the baseline (Wave I) measure of the behavior problem score of interest, age, gender, and ethnicity were added to the model. Additionally, family (income, head education, and whether single parent household) and neighborhood characteristics were added to the model. An interaction term between time spent in sport in Waves I and II was added to account for prolonged engagement in sport. This model was used to describe the relation between prior sport participation and future problem behaviors.
To capture the predictive influence of problem behaviors on future participation in sports, the last stage of analysis used baseline behavior indicators (Wave I) to predict time spent in sport (Wave II) using OLS regressions. The relevant baseline behavior problem scores were used as the key independent variables. The individual, family, and neighborhood controls as described previously were also added. To control for previous time spent in sport, the Wave I measure was also included.
To test for differences across gender, the total sample was separated into gender-based subsamples and all models were applied to each subsample.
Results
Descriptive characteristics of the sample are provided in Table 1 . Mean sport participation from the Wave I was 6.71 minutes (SD = 12.81 mins), while the mean for Wave II was 6.61 minutes (SD = 14.21 minutes). The mean for the baseline (Wave I) externalizing behavior scores was 5.48 (SD = 3.86), while the mean for the baseline internalizing scores was 2.70 (SD = 2.82). Table 2 contains the results from OLS regressions predicting internalizing behaviors. As indicated, Wave I sport participation has a significant negative relation (β = -.029, p < .01) to internalizing problem behavior at Wave II. Moreover, this relation holds when the baseline measure for internalizing and externalizing behaviors and the individual, family, and neighborhood measures were used as controls. The interaction between Wave I and Wave II sport participation was not a significant predictor of Wave II internalizing behavior. When applied to the gender-based subsamples, there was no difference between males and females. Results from both gender subsamples mirrored those of the total sample. Table 2 also contains the results from OLS regressions predicting externalizing behaviors. As indicated, Wave I sport participation was not a significantly related (β = -.010, p > .05) to externalizing problem behavior at Wave II. Moreover, this relation holds when the baseline measure for internalizing and externalizing behaviors and the individual, family, and neighborhood measures were used as controls. As with internalizing behavior, the interaction between Wave I and Wave II sport participation was not a significant predictor of Wave II internalizing behavior. Additionally, results from both gender subsamples mirrored those of the total sample. Table 3 displays the results of OLS regression equations predicting whether Wave I behavior measures were related to sport participation at Wave II. Baseline internalizing behaviors had a significant negative relation (β = -.516, p < .05) to Wave II time spent in sports. Baseline externalizing behaviors were not significantly related to Wave II time spent in sport. These results remain consistent with the addition of individual, family, and neighborhood controls.
Associated impact of time in sport on internalizing behavior

Associated impact of time in sport on externalizing behavior
Associated impact of problem behavior on sport participation
Previous time spent in sport (Wave I) had a positive significant relation (β = .079, p < .05) to subsequent (Wave II) time spent in sport.
When applied to the female subsample (Table 3 , Females), baseline internalizing behavior scores have a significant negative (β = -.627, p < .05) relation to time spent in sport participation at Wave II. This relation remains consistent with the addition of all the controls to the model. Baseline externalizing behavior was not related to time spent in sport in Wave II. In males, neither internalizing nor externalizing behavior scores were predictive of time spent in sport. 
Discussion
The purpose of this study was to help clarify the relation between sport participation and problem behaviors using a longitudinal design. The central question of interest was whether sports participation is protective towards the development of problem behaviors in adolescence. Additionally, as uncontrolled for selection factors make results from existing literature difficult to interpret, the design of the current study offered the opportunity to test the predictive abilities of prior behavior problems.
The following conclusions are supported by the findings from this study. First, greater time spent in sport in childhood was associated with decreased internalizing behavior in adolescence. Second, prior sport participation was not significantly associated with externalizing behavior. Third, previous internalizing behavior was negatively associated with sport participation, but only for females. Fourth, previous externalizing behavior was not significantly predictive of subsequent time spent in sport. The findings from this study were consistent with other research demonstrating the benefits of sports participation (Harris, & Eccles, 2005; Rutten, et al., 2007; Zarrett, et al., 2009) . When predicting internalizing behavior, previous time spent in sports was negatively associated with decreased internalizing behavior scores, even when controlling for prior internalizing behavior, as well as individual, family, and neighborhood measures. These results suggest that early sport participation may protect against development of depression, anxiety, and/or other internalizing behaviors.
However, the results from this study challenge existing literature suggesting a protective relation between sport participation and externalizing behavior (Donaldson, & Ronan, 2006) . While there was a significant negative relation between prior time spent in sport and externalizing behavior for males, this result was only observed when sport was used as the sole predictor or when previous externalizing behavior scores were included in the model. When additional controls were added to the model, the association between sport participation and externalizing behavior was no longer statistically significant. These results suggest that family and neighborhood characteristics must be accounted for when testing the relation between sport and problem behavior.
Of interest, when testing for the ability to predict sport participation from baseline behavior scores, internalizing behavior was the only significant predictor of time spent in sport. The relation was negative, which suggests youth with high internalizing behavior are less likely to be involved in sports than youth with lower internalizing behavior. However, this result was only significant for the female subsample, so females may be of particular interest for future studies regarding selection factors into sport-related activities. Unfortunately, as the results from the current study suggest, these youth (females) are the ones that could benefit from sport participation. So, one practical application of the results would be to develop intervention programs designed to increase sport participation among females with higher internalizing behavior. Involvement in sports during childhood may be more beneficial than waiting to get youth involved in adolescence.
Limitations
One limitation of the current study is the extended time (five years) that exists between the Wave I and Wave II data. Within the two time points, it is unknown what activities the youth participated in, so there is limited information regarding the extended dosage of sports participation. Another limitation to the study is the generalization of sports participation. Due to limitations in the data, the current study was unable to study any differences between types of sports. In the Wave I time diaries; sport participation was categorized as either "Team" or "Individual," which limited comparisons between specific sports. As sport participation could not be separated into individual types of sports, a general measure of total "time in sports" was used for the analyses in the current study. While sport-related activity codes of the Wave II did reflect separate sport types, these were combined to mirror the measures derived from the Wave I. Certain sports may have differential effects on the development of problem behavior than others. Another limitation to the study is the lack of data regarding the quality of sports programming within the time diaries.
Future Research Implications
While the current study extends the literature on youth sports and the development of behavior problems, the findings point to several avenues for further research. For one, the results should be tested on specific types of sports to determine if certain sports are more protective than others on the development of problem behavior (Endressen, & Olweus, 2005) . Additionally, the absence of problem behavior does not necessarily equate to positive behavior, so the design of future studies should include measures of positive development across time points (Lerner, Almerigi, Theokas, Lerner, 2005; Zarrett, et al., 2009) . Another extension of the study would be to replicate its design over three time points of data. Two time points offer the opportunity to describe a trend, but they are limited in the ability to ascribe causality.
Additionally, due to limitations within the data, all types of sports were lumped together as "sports." Individual types of sports may have differences in associated effect on problem behavior, so it will be important to examine the effect of individual sports on problem behavior in the future. Also, recent studies suggest sport participation may have greater influence on youth adjustment when coupled with other organized activities (Linver, et al., 2009; Zarrett, et al., 2009 ), so future studies should address the sport-related context as it relates to other ways youth spend their out-of-school time (Mahoney, Lord, Carryl, 2005) .
